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Summary. The distribution of substance P (SP)- and 
calcitonin gene-related peptide (CGRP)-immunoreactive 
nerve fibers in the taste buds of the epiglottis and 
aryepiglottic folds was compared between normoxic 
control and chronically isocapnic hypoxic rats (10% O2 
and 3-4% CO2 for 3 months). In the normoxic laryngeal 
taste buds, SP- and CGRP-imrnunoreactive fibers were 
detected within the taste buds, where they appeared as 
thin processes with many varicosities. Most CGRP fibers 
showed coexistence with SP, but a few fibers showed the 
immunoreactivity of CGRP only. The density of intra- 
and subgemmal SP and CGRP fibers penetrating into the 
laryngeal taste buds was significantly higher in 
chronically hypoxic rats than in normoxic control rats. 
Water intake in the hypoxic rats was significantly lower 
than in the normoxic rats. These results indicate that the 
increased density of SP- and CGRP-containing nerve 
fibers within the laryngeal taste buds is a predominant 
feature of hypoxic adaptation. The altered peptidergic 
innervation and reduced water intake support the 
hypothesis that the laryngeal taste buds are involved in 
water reception, and that the water reception may be 
under the control of peptidergic innervation. 
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larynx of a variety of mammals including humans 
(Lalonde and Eglitis, 1961; Kadanoff, 1969; Miller, 
1977; Bradley et al., 1980; Palmieri et al., 1983; 
Stedman et al., 1983; Miller and Smith, 1984; Nakano 
and Muto, 1987; Yamamoto et al., 1997), and they 
account for a significant proportion, approximately 11% 
and 27% of the total rodent and human taste bud 
population, respectively (Travers and Nicklas, 1990). 
The lingual taste buds are generally considered to be 
specialized sensory receptors for detecting chemical 
substances (Miller, 1977), but the physiological role of 
the extralingual taste buds has remained controversial. 
Recently, the distribution of two regulatory 
neuropeptides, substance P (SP) and calcitonin gene- 
related peptide (CGRP) immunoreactive fibers have 
been reported in the cat laryngeal taste buds (Shin et al., 
1995). The possible origin of SP and CGRP has been 
suggested to be as primary sensory neurons. In view of 
the fact that approximately one-third of extraoral taste 
buds are located in the distal areas of the upper airway, it 
is useful for elucidation of the possible function of the 
extraoral taste buds to examine the distribution and 
abundance of SP and CGRP fibers in laryngeal taste 
buds under varying atmospheric conditions. 
In the present study, the density of SP and CGRP 
immunoreactive nerve fibers in the taste buds located in 
and around the epiglottis were compared between 
normoxic and chronically hypoxic rats, and a possible 
role for them is discussed. 
Introduction 
Materials and methods 
Since the first description of extralingual taste buds 
by Verson (1868), these structures have been found in 
the hard and soft palate, buccal wall, pharynx, and 
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Chronically hypoxic exposure 
Wistar rats were placed in an air-tight acrylic 
chamber, and were exposed to chronic hypoxia (10% 
02in N2 and 3-4% CO2 for 3 months). The CO2 was 
added to the hypoxic gas mixture at the concentration of 
3-4% because this much was necessary to maintain an 





